










































































6. Solve Py +PCY-y) - X= 0. 

Son 

en equation is 

Py +P (1-y) -z=0 O. 

-C1-9) t V (x-)-4 Xy7) P 

2y 

-(1-y)t 4y-2xy+4xy 

2 

-(x-y) Y x+y+ 1y 

2y 



pol as P 9)t Vau22 

2 

poe (x2DE 2+4) Deleype 

2y 

p +y-z -y p-2+y +24y 

2 

29 
2y 

P=2)E 

dy 
d 

P 

dy s-p) 
d ydy-zdx 

dy = dx 

y2 42C 

the Sol utíon 6f 1s, 

(y-1-t) +y2 -c) =o 

Section - 4 - Problems:- 

o Sdve ry3 +y2 + +1) ydx + 

(xoy3 y 7y +) 2dy =0. 

Stln 



M Ty+«y+2y+ 

3M 47y +37y+214 t1psl- gy ay 

X N -z'yèy +2 

4ys -31y-2xy+1 

aM N 
ay 

v2.m 2 Hence he given eguation is not an exaect. 

i + 25y3 +*y* + 3-z*y +z¢y3 4rj- 
M -Ny 

-2y342ry2 HEt=M 

ML-NU 21ya(Xy +1) 
If of 

x ia0, A 

C+3y3) Ly+zy] Lydx-xdy] 
0. yCxy +1) ydz4zdy) y-(xy +) a 

C1yn)L Czy)*- (xy)+H]| 

1/9 (1g) Cxy+1) 



C2+ ) dtxy) + day)
Cxu /y 

xy-log y +tog tog tr)- l6gty) =0 

y - y + leg ( =c 

y- log(Ya) =C yaty y 

1 +y bg CYya) = Cl19) 

H W 
Snm solve: ydr -1dy -3Xy-edio. 

2)(2Xy +ytany) di +C -xtan2y +Secsydyzo. 

t Soln 

M: 21y y-tany N -xtany +secCy 

M 21+t- Soc N 
A7 2x-tan2y ay 

2x-(secy-1) 
ON 
AT 2X-Sec�u+1 

t M N 
ay 

Hence 0 is exact 



Solution 

=C M dr +SN d 
(Tevms E 

Containing 
) 

Taking 
as Constant) 

SC27y+y-tany ) dx + S(tecy) dy = c 

y +tany + Sec ytany +Ya log ge cy + 
tan yl =C, 

Cz e 2mxy2)dx +2my dy =o 0 
Soln: 

M 2te2rmy2 N 2mxy 

M - -umy 
N4mxy 

3M àN 

Hence 0 is not ecoct 

from Yule , 

N -4mry -4mzy 
y 

= - 8m2y 



-8mz 
2myy 

aereT 

.. The Integrating facor ts, 

SSecida e 
e 

poppeculoay 
e 

egx 

fadx= 
e 

Oxgtve 

zmy dy Pre 2my2d + dy =0 

NoW 

M e 2my2 N=2my 

M --emy N y ay 



M N 

y 

mdr+Jndy = c 

Se d +Scady e 

e my2 =C 

e e my C 

4(zya) d + ly2 +ziya) =o0 
soln: 

(T-y2) dy + (y+ Py2)di-o 

M- y2 +Ty N y 

OM 
2y +2yx2 N 21-21y 

M 

ay 

Her O fs exact not 

Cl-y dy +92 C1+2) dr =o 



C14 d 0. C) dy+S 
y2 

JG)d +S+) dz so 

logy +=C 

tlogy + =C 

Sec 52 -TYPE B_ 

Tf given diffevential equation 
in the form f19, P) =othen ft cannct 

be Yesolved irto YOti onal tineaY fa Ctos. 
as in 5 Tt may be erther Solvecd fr 

OY 

Sec:5-3: Euations solvable 

SCL,y,P) =o an be Put 1n the foTm 

=F,p) 



Dferentiatingow Y to yidn HnsT3 Hi 

dptz,P d 

This is an equation in the two 

Vavi ables and This Can be integrated Tntegrate d 
by any 0f, he foregoing methods. Hence 

we get 

C2,P c) =o 

Eliminati ng Pbetween 0,, he get the 

Solutions 
TD 

O. 0 Solve p*- 2yp +x =o. 

Soln 

Gtven equatfon is 

rh p-29p +2 = 0 -O 

Solving fovy We gethorpah 

2yP P+2 ol 

y P+2 (P1) 
2P 2P 

Cp+1) 
aP 



differentt ating euacion by he NIe get 

PC29 dAL (P) dt/a, dy P 4 
di 2P 

p2 

ap (P) de P 

bnP2 29 dr 

ap 2. i de 
2P p2 d 

dr 
p2 2P 

2P 2p2 dz 

ensthulse 

p CP) dP 
2P 2p di. 

d 

integrating on bothsides, we get 

Loge tlg 7- log p 

la p = logcx 

P C1 



PuE P C7in 0, y 

z lcz- 2yl cu) +7 =0 

zc-2y Cz +x: 0 
lc12-2y C+) =0 

H= 2yc 

The Satution of O 1s 

2yc Ci+1. 

Sec54 Euations Sol va bleov 

Let f(,y, P)=o bîn his cace put im the Tperti 

form F yP) 

dt fferentiating wT-D'9, 

d (y, pdf 
dy dy 

Tntegrating the aove equation, We get, 

y Cy,P C) =o -

Eliminating P between 0, , We get he 

sol ution of O 



Solve r=y +logP 

SOln: 
Given equation s, 

X=y+ l09 P 
-

diPferentiating equation 9, 

d 2y 2 t du dy 

2y + dpge 
Ay 

o 2Py p 
dy 

92 

This is lîneay in P we get 

Ped9 = S1.e 3ydy Pe2yedy pdz Spdx 
dy +C ye = Sq e d 

poi9r9t7 

Pe Se dy + 

Eliminatihg P betweon 0, e, We get 
the solufon ot gNen equation 
HomeWOT Sumes 

H W 92 CltP2)dat . p-4ZYp +8y 0 

zC+P) = I 



Sec 61clairauts form 

oriile 
The eq uati on knoun as clafvYaut's 

N fs of the form 

y Px +#(P) | 0 

di-fferenttating W.7-to 2, 

dy = P P+x d f'Cp) d d 

P= P+r d+f'LP). de 
d d 
Cp-3) 

de+'L) dP =o 
d 21 

dP x + f'tP)I =0. 
dr 

dp 
di 

(or) +f°CP) =0 0 

e0 dp 0 P = C|( constan4) 
di dt 

put P=C in 0, 

y CY+fCc) 

i We have to Teptace P in clamautls 

The otheY facov uotion by 



gwe 
alon g with o y+f'Cb) = 0 taken 

on eliminating of P a Soultion oft 
But this Solution is not include d thte But 

Soluti on as thie gen eyal Solubion .Such a Soluti on 

is call ed a SingulaY Solution . 

pdpi3n9r91J 

0 Sol ve y(X-a) p -p2 

Soln 

Given eguation S, 

y =C-adp -p O. 

The equation O is in datraut's foim. 

Px+fCp) 

'. ut P-C in O, 

9- 2p - ap -p2 

y c - ac -c2 

y = CX-aje -c2 



Solve y 2px +y2 p 

Soln: brotd 
Given equgtion ts 

2pz+yp 0. 

Let X 2 and Y= y2then 

dx = 2dr dy 2ydy 

dy .P = 

dx d 

P yP 

The equatí on O transforms nto, into, 

y2 = xP +P2 

Cx +c2 
y2 21 Cc +c2 ( 1 

g2 22c +� 

The solution of O is y = 2xc +C 

HOMe WoYK Sum 

Pz + 2P 
ViTP y P+ 

(y-P2) (P-)=P 
Cy-P) =y PCPt -x 

Y-2) 



SoTm O Clafraut's quri Sec 6-2 Extended 

Considey the extendedform of 

claraut's equatio0, 

2 f(P) + ¢Cp) 

di-fferentiating 0 T. to he get 

P f'Cp)d +fep) + o'cp» 

di 

p f Cp) = tzf'tp) +¢'CP)I 

d zf'cp)+6'Cp) 
dp p-fp) pfCp) 

dz f'CP) = oCp) 
P-fCP) P-fCP) 

This is lineay in zand hence fives 
FC P,c) =o. 

The elimination of between this equatiot 
and Ogive the Solutipn of 0. 



Salvey xp +z C1+p2 ) rpatnf 

SbIn: ab 
Given eauatton is, s 

2p +x C1+p2)2 
po 

diHferentt atinq Ow Y to ' ' 

dx 

P P+z G+ Cl+p2) p 
1+pa)a d 

d 

de 0 

Cl+p2)+ (z)Cl+p2)2 +zp d =0 

zCI+p3)"+ Z$) GE = -C1+) 
d 

z L0+p)+P] dedr 
+p2 

-d dp 
Itp2)a 

+dp -d 
+p2 

dp + dp + d = o 
tt4p4) 14p2 



Tnteqrating, Wwe get 

+ dp + d:- JHPTpe 
dp + 

C4p2) 

loq CP+-+p2) +log ( +p) +log = loqe 
priuo iHnero 

log Cp+-+p2 ) CVitpa). x = loqc 

CP+N1+p2) (VI+p2 ) (z) =c 

CP+p2+ +p2) -C 

Eliminating P between 0, we get 
the Sol ution. ) 

HoMe wDvK Sum 
(qe1a+q) 

Oy 252 +py 

Zp - 2y P +47 =0 . 

CytP7) =Pu2 



Sec T.I Euation s that do hot can taln erpliCHy

Su PPOSe an equation 1s of the fovm 

19 9f Cy, P) =o 

T this is Sovable p, then þ= o (y) and 
henco t is Immediately integyable. Ifo is 

( 
Sol vable for g, So that y-Cp) then the 

96pTps 9hon 
me-thoc 0f Set5:3 is appiied 

SeC 7.2 equai ons that do hot con ta>n'y'ezpiaBly = 

Let the equatlon be 

fC2,b) = 0 

TP this Solua lole forP, So that P C), 

7 fs directly întegrable If O is olvalle 

for 2 he method Of Sec S4 is applied. 

SOc T.3 Equation g homogeneous m and 

Let the equation be prolrgroll6 

f P)Eo 0. 

f this Solvable fov P, then P FC9) and 

1s im m ed iately integrable 



Tf 0 is solvable fov Sothat 

Lb-2 2ECp) then we TOCee ed as în s 

Di4ferentfotng wT toz Ne get, 

P FCp) + F'Cp) dp 
d 

dxFC) dp 

-FCP) 

This fs integTable and eliminate f . 

the betuween this Cquation and s the 

Yea, uired Solution p9 T 

O Solve = 1+p2 

Son 

The &iven equation s 

21+ p2 erih 
-0 

= t14p2 
heTe y fs ezplictly alsent 

differentiating coT to y WNe get 

atorbemetr 



de S)- 
dy 

= 

P tp 

P2 dp- dy
VI+P2 

integrating on both Stdes, we get, 

Sdy d 

yrc c+S p24 dp d de 

SVp dp Sdp. 

p E Plap2 +sinhp) - SInhp. 

ytc ( PI4p2- smhlp ) 

2. Solve gp2+PC322-2y)-6zy = o. 
Soln 

Giiven eq uation ts 

yp+PC 3x-2y) - 6xy =o 

Thi s is uhomogoneous in and and 

Solvable for p 



- (3t-2y2) ticn2yP) *- 4 xzyx -bzsP 

21. 

- 32-2y2) t art ttyk -12ty +axya 

-C3x-2) tV 91t +4y* +12ty 
21 

-(3-22)t N3r2+ 22) 
2Xy 

- (3-2y) t (3 +2t) 
21 

P - -3x+2y13+3y 31+2y2- 3x2 
27 

-672 
21y 2 

9vlse p 
-2% P 

y 

21 opp9 
dy . dy 

d d 

dg 2dx 2 urty dy = -3xdx 



log = 2logx +log c 

y+3 -C l9y-log z - log c 
-

lag (=leg y+312Ec 

= C 

y= C 

The Solution +s 

(y-cr)y+3-c) =o. 

Solve:y +PCz-y) -z= 0 

Soln: 
Gitven e9uai on S, 

y +PC-y) - 7 =o . 

D-(2-9) E\ (1-y-4xt-)xy 
2y 

-Cr-y) tv +y-2g tuzy 

P -(7-9) tV2+y2+21y 

2 



2 
psl-pol-ypol 

P =(-y) t(21) 
2y 

- (-4) -74y) P -y) + lz+y) 

-+ +X +Y 
-+g--y 

2y 
9nT 

2 
PCx3-p) 

2y 

d 
odzpo 

dy- dr ydy-2dr 

/2-/2 + /2 -J 

9-7 C 
+=C. 

The Solution is, Ay 

Cy-2-c) Cy+2-C) =0. 



Solve y= I +P 

Soln 
Given equaion s, 

9=1+P2 

y tI+ p2 

di fferenti ating equation w-Yto 

dy- t(14 pa)"ap -
2p.d dz 

de 
P 1+ d 

dp dz t VT+pa 

Tntegrating On both Sides, 

= COs +C 
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